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On-chip quantum photonics relies on the integration of efficient single-photon sources with 
advanced quantum-optical circuits. In this presentation, I will review progress at the University of 
Sheffield on a chip-compatible III-V semiconductor platform in which InGaAs quantum-dot (QD) 
single-photon emitters are integrated into GaAs photonic circuits. The presentation will have two parts. 
I will first discuss progress towards the generation of highly coherent indistinguishable photons by using 
the Purcell effect to enhance the radiative decay rate for an InGaAs QD coupled to an H1 photonic 
crystal nano-cavity [1]. Under resonant π-pulse excitation, an on-chip, on-demand single-photon source 
with a radiative lifetime of 22.6ps has been demonstrated that exhibits high purity and 
indistinguishability without spectral filtering. In a related experiment on a dot coupled to a photonic 
crystal waveguide, a resonant transmission dip of 40% has been measured, indicting very high coupling 
to the waveguide mode and low decoherence [2]. In the second part of the presentation, I will discuss 
chiral coupling between QDs and nano-photonic waveguides in which both chiral emission and exciton 
spin initialization has been demonstrated [3,4]. In the most recent work, non-reciprocal transmission has 
been measured, and explained by a model that incorporates realistic parameters for the dot [5]. These 
results rely on the precise positioning of dot within the nano-photonic structure, and lay the foundations 
for developing on-chip spin networks with spin qubits localized in different QDs. 
 
References 
[1]! F. Liu,
 
A. J. Brash, 
 
J. OÕHara, 
 
L. M. P. P. Martins,
 
C. L. Phillips,
 
R. J. Coles,
 
B. Royall,
 
E. Clarke, 
 
C. Bentham,
 
N. Prtljaga,
 
I. E. Itskevich,
 
L. R. Wilson,
 
M. S. Skolnick,
 
and 
A. M. Fox, ÒHigh Purcell factor generation of coherent on-chip single photonsÓ, arXiv 
1706.04422 
[2]! D. Hallett, A.P. Foster, D.L. Hurst, B. Royall, P. Kok, E. Clarke, I.E. Itskevich, A.M. Fox, 
M.S. Skolnick and L.R. Wilson, ÒElectrical control of nonlinear quantum optics in a nano-
photonic waveguide, arXiv 1801.09958 
[3]! R. J. Coles, D. M. Price, J. E. Dixon, B. Royall, E. Clarke, P. Kok, M. S. Skolnick, A. M. Fox, 
and M. N. Makhonin, "Chirality of nanophotonic waveguide with embedded quantum emitter 
for unidirectional spin transfer," Nat. Commun. 7, 11183 (2016) 
[4]! R. J. Coles, D. M. Price, B. Royall, E. Clarke, M. S. Skolnick, A. M. Fox, and M. N. 
Makhonin, "Path-dependent initialization of a single quantum dot exciton spin in a 
nanophotonic waveguide," Phys. Rev. B 95, 121401 (2017) 
[5]! D.M. Price, D.L. Hurst, C. Bentham, M.N. Makhonin, B. Royall, E. Clarke, P. Kok, L.R. Wilson, 
M.S. Skolnick, and A.M. Fox, ÒNon-Reciprocal Transmission and Reflection of a Chirally-
Coupled Quantum DotÓ, arXiv 1711.00652 
